
Conneating to Your Wortd N€a ya orihe aduttpopura-
tion5ufie6fomacid hdlgestionalsometimeAlthough hydrochlo .
a.id halwayspresentinthesiomach,anexces
can causeh€afrbum andaf€elingof naus$.

Id.Ii|fy|ng:s.quai6

6fyhqdu';p'€.Ffuaioi,

thq.E mesurcd rhe ididot

A common way to reliev€ the pain of acid
indlgestion k to take antacids to neutfal
lze rh€ stohach a.id.The actlve lnqrcdient
in manyanta.ldr G $dum hydogen caF
bonatealuhinun hydroxideor magnesium
hydoxide.ln thk section,you will em
what a neutaliation rcaciion k.

Acid-Base Reactions
If yo! nix a 6olorion of a stong acid cdnrainiry hydrcnim (hydo8o
ion6 wirh a $lution ofa slong be &at has n eqlal nmber ofhydmii&
ions, a neutml solutioh resuls,lhe 6nal salution h6 properti6 rhar a
characteri$ic of nenher an acidic nor a basic solurion. Conslder fie

Hcr(a4 + NaOH{a4 -+ NaC(44) + Hp0l
H,sol(a4 + 2KoH(24 + 4SOrk4) + rH,O0)

Jn each e}mpld, a stong acid r€acb wilh a strong b6e. ft solurions d
ln€6e subsreces d€ mired in the nole hdor sp.cindd by th€ &la...
equation,neutalsolutiomwUlftsull Sin dldrioGofweilacidsand,
or weak bases do not usualy ploduce neutal soludoG. In general, h6
ever, reacrions in which ah acid ed a b6e react in d aquftls solulion i
Drcdu@ a salr and wa@r are called n.dnllradon €idioni The lbmati-
olmrer in a .enbalizatio. reaction is shoM in Figlre 19,20.

Nenhliation radions ae on€ wy lo prep@ puie smpls of sant
Yo! coJd pftpft ldaim cbldddq tor exmplq by nidng equal md.
qudtitids of hydro.hlodc acid znd pohsim htduide. An aqueu
slution ol podslm dnoride wodd rsdr. You could hear the solurio. b

empode rhe mter, leav.lng L\e 6aft pordsim chbnde. Table 19.9 lis
sone mmmon salB md rhef applladons.

(t Ii sseEl rh€ Fcrlon orm !ct\c,lth d be pc
.tl@ mle od ore ofa ds ofonporn L 6llcd enr
vJhen lDu h@ rhe Mrd srt ,ou my iliink oI the s'
shnce dut taw6youFrench tis or s.6mbledegi
Table salt (sodim chloride) is one ffipl€ ot a st,
but rherc arc hny nore Salts de conpomjl

consisrin8 or m uion fton ar acid and a corion fm



j.s. G.droi'lBinar dudiot: whne piomMr
D.l. iq ro.dwavr .^d Eidewarrs

t Kcl

sodium hydrc{an c.rboi.b ibakins 8od.,
sodiom 6.bonde d!6hydd. (M.hl^C &d.)
sodrum chro d3lrdbL. s.h)

N.rcor ' 10HPcl!r hanuladur.i wat.r sot6i.r
Eodv €bcnoDroi.hrorrns manur'cruE

t-).)

*hda It th. ai'n/ti.. odir & d tett n M.d 6 adt

F'surr9l0Inane@ha on
readio'' hydtrium im! tHp+r
(omblne w rh hydrcxrde lonr

rh. plopefries oI acids, baes, &d 3als n€b expl.ln noy dlwe
phenoo.na. The usetuh.s of mra.ld$ fo! dmpld, depeods on the pro.
.a of a.ld-bae neuralladon. ramore u.e a stmlld proco$ ro .ontol

Titration
'l!.osandbabes\omerihe! bur nor dlways, rca( in a Il nole Ftio.

Hcl{24) + NaoH(a4) - Nacl(a4) + H,o(l)

wlr.ns turic actd reacts sith sodlnm byrlnidd, hosewr, dr. ddo 13
l:2. Tso mol* oiihe b.se lodm hydrcxtde e Equn€d to neurlalize on€

H1so,i,4) - 2N.oHid4) - Nr?so!(d4) + 2Hro{

Sinilaly, hydochlodc acld ed c.lcium bldroxide Eact in a 2:r 6tio.

2Hc (,4) + C.1oH)(,4) _ cacl,(,4) + zHp0)

You sin DoIie in rh. pEc€din3 ebnples th{ ihe nrnb$ ofnoles oI
hydhS.n rotu pbvided by tbe .ctd .E .qujt€lenr io rhe nMber of
hydbilde lotr p6!,ided byrhe base Wben d acid dd ba. m nix€d, rh€
.qulv.l.no p.id ts uhen the dmber ofnoles ofhydbS.h loB equals rhe
.mber ofnoles ofhvdrond. ion.

Sdlon r9.4 NeurdlatlMRdoioB 5lt



w

HM nany noles ofsulturic acid d Equned b neut lte 0.50 mot ot

AaatY* Lhtthe lnwanl th. u*w,

. H?soa(d4 + 2Naon(aq) - Na:soi(a, + ,H:oi/)

Gl.ulare sorrc tor.h. mftroM.
'Ihe nole rado ofHlsoi to NaOH is r:2, The me$ary runber ofnotds
or H,Sq is caiculated sihg thls radd

o.eo^erlizoH r-n nu*lr4!,!Q = o.rr.orr.so,

Evaluate Doer rr'. Eslnnd*€ !nr€,
Because the nole hno ofllsor ro NaOH is r:2, rhe dpecred .nmber
ofaoles of H:SOr 6horld be baff the grren number ofbole. ofNaOH.
Th€ @er should have Mo sBnlnmr fignEr

!0, How ndy nols of poras-
sim hydroxide de n*ded
ro complerely neuraltd
1.56 nol ol phosphoric acid?

!1. How nmy noles ol sodium
hydrcnde are requiEd to
neuimlize 0,20 not of nfuic

You m detdinlne the concertFlion of acid {or base) h a solulion br
perfoming a neut l2alion Eriior You N$ use an appropriate acid
b6e i.di@tor to show when deutalization has ocored. As vou cd 6ee in
Fignre 19.21, the juice ol the led cabbagd is m acid base indicator I. rhe
laboratory phenolphtholein is olten rhe pcfemd indietor lor acid.base
neutalization rsdions. soluiions rhat conbin phenolphtbaiein tum fton
colod.s ro dep pink as lne pH of rhe sohtiod chanses tron acidic ro
baM. rn rtBh'1. bA.so/u' on.. heindicaro' b vr'] rdn'lJ p 1r.

FEucrerl Red.abbase juice ir

a.idi. io basrq the.o or.hanges
lrcm rcd to vioret ro sren to
yellow Predi.ting r,rtuldrhe
ydlowtolutlon h.v. a high t

cc
C
o



The steps i! a neutmllzation Eaction dE as follN.
l. Aneasurcdwlumeof @dd solution ofuohM conFn@ton ts

2. SmEl dsps ot rb. indiator aE .dded to tbe $lldon $hjle the

3, Meaured volunes ol a bose ol knowh concentation !rc ni\ed into
the acid until rhe indicator just bar.ly chang€s coloi

Th. pos ofaddlrg o knom moum otsolurion of knoM concenh.
.ion ro deremine rh. mll'gdtion or o.her slurioo ie 6ned ridto..
The elurion ol known conlmedon B called r ind.d sldion, Us.
bud ro add the nrndard lolntion. A drhrlon is continued umil the indtc.-
br shes rhar heurdllzariod hd jud occnred. The polnt ar shich rbo
Indlcator chd8es color b the .nd p.ln! of the litation, The tltation of an
a.ld of unlnoM sncenftdon wirh o sMdad b.se ie shon rn
FiguE 19.22. You on use a sinit{ ploc€durc b 6nd d!. @ncenfriio. ofa

FisuE 19.23 3hNs hM dre pH of a solurion change dlring the tita-
on of a dmng acld (HCl) with a ston3 base (NaOH), The pH ol rhe innial

acld solurion is los As lne bae is add.d, ihe pH i.creascs because sone oi
$e .cid n n€uhlized. As the titution lppmch6 the point of troearia-
rion. at r pH of7, lne pH incres dnmarically s hydrcgen ioc m used
uF one p6t rh€ poim of n€uralizarton, addidonal bas. poduB a tu.
rhcr increoe or pH, CD rhe poht orneuhlidion r! .he cnd poid otrh.
dblllon. ,tt this polnt, ibe contenb of rhe bealer coh.br of only H,O and
NdCl, shich is tho srlt ddrived lron rlE *bns a.id HCI and lne dongbo$
NaOH, DI6 a hce ot l.diGbr

phenolphrhal.h ind..bdlna
flark k pla@d ben€th a buEr

oncsr*ro^. o 8as is d$ry
.dded ftom rhe b{db the xrd
whilerhc ir* is g.nrttw ed.
O A.hahg. In ih. @lor o,rh.

qfi#

FlguEr9.2l Inrhhiitbdonof .
$bnq a.id w6 a n.onq ba3e
0.10M NaOH Ir iowly added
lim . ber io 50n mL or
dtolt Hcl in th. b€rkel lhe
equi€|d.. Point, rhe midpohr
on t'ira vank.l ponion of rha pN

or NaoH .dd.d, IntorpetlnE
Dl.qr.n. ryrdrrtuor.
@tntIx'ladIoB 1 dthc
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A 2J-Dr- $lutlon ol HJor k conpldelt ndrnliz€d hy rShL ol
l.0MNaoH, whar js rh€ con.mtmrion ofrhe H,so. blntio.?

AnayE Llat/lt *noMt ddth.hrnM,

. molaii9 b8. - l.oMNaoH . mlune b6. = 13 nL = 0,013 L

. blm€ acld = 25 bI- = 0.025 L

. HJo,{,r, + 2NtoH(,4) + Nt,sq(zq) + ,H:o(4

. molaiity acld = ?MH:SOI
U* dre nolarity lo convcn |he volme of b.s. to nol6 of be. Use
dr noL Gno io 6nd the nlnb.r of nol6 of H,so* calcul.ie .he
noldity by drviding rtr€ nmb€r of nde of H,SOr b! ln€ .uoh.r of

The conveElon steF de d follM:
LNaOH€ mol NaOH +nol Hf Or +MHdq

qffi

of ai rnreb6to.gurd.d ruio'bl.

Cvaharc 0.6 ft .Eunrobrd.T
Becare the rclume ol eld wr gredte! lnan the volune oI b$e, rhd
@n@ndtion t5 les rhe 1.0M, the ansrer hs 6{0 sknifrcdr fi8uFs.

Gl.ulate so|t. intt. mlMr

ffi=o.o*o.ax,so,
!€:;3#,' - m6M

n. Whor is rh. noldity ol ltrPor if
r5.0 n! is conpl€rely neuiral-
izedby33,5 mLof 0.150MNaOH?

= +ore! -

!r. Hd sdy ntlilitm of
0.4sM HCI },lll neuhlze
25,0m!ofl,00MKOH?

!r,Ct |{.y con..A whor are ih. poducs ol a
reaction be@.n o acid and s base?

tl,(t x.rconqi whd o(us ot rhe endpoint ol

t6, HM'lmynol€sof Hd e requlEd to n€ut 12
aquec solodons ol the.e ba.a?

lyp€! oln rdlont Rdsd th.ldomdjon o^ rrp.r
ot.h.nld E nos in sedo. 1r1whid,9p€ of
rc*don & rllxilbae neellu.doB? EaGl.

m
|$.!s{!r,, lerFued

37, wdre .onpleie b.ldced €quarlon s to r dE
to[eirg acld-b.se rcactions?
., H:SOJdq) + I@H(rqt+
L t!mr(,41 + ca(or.):(aq) +
c HNO3(,4 + Ms(On)'k4-


